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A patient is described who underwent atrial septal defect 
repair at age 12 and presented 16 years later with angina. 
Coronary angiography revealed a right coronary artery 
to pulmonary artery fistula that had developed at the 
site of the previous thoracotomy. This is the first report 
Congenital coronary artery fistula is still considered rare 
although almost 200 cases have been reported (1-4) and it 
is found in approximately 1 of every 500 patients who undergo 
coronary arteriography (4). Acquired coronary artery fistula 
is even rarer; only about 20 cases have been reported in the 
English language (2,3), all associated with penetrating or 
blunt trauma to the chest. This report describes a patient 
who underwent repair of an atrial septal defect at the age 
of 12 and presented 16 years later with angina. She was 
found to have an acquired coronary artery fistula that had 
developed at the site of her previous open heart operation 
and involved the right coronary artery and a distal branch 
of the right pulmonary artery. This is the first reported case 
of trauma associated with open heart surgery leading to 
formation of a coronary artery fistula. 
Case Report 
The patient is a 31 year old white woman who was 
admitted to Allegheny General Hospital in July 1981 with 
increasingly severe angina. She was first seen by cardiol•
ogists in 1966 at 12 years of age when she presented with 
exertional dyspnea and episodes tha.t resembled supraven•
tricular tachycardia. Catheterization at that time demon-
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of an acquired fistula of this type developing secondary 
to trauma associated with open heart surgery. Diagnosill, 
shunt quantification and treatment are discussed. 
(J Am Coll CardioI1985;6:933-6) 
strated an ostium secundum atrial septal defect (Table 1). 
She underwent right thoracotomy, and an atrial septal defect 
3 em in diameter was closed with a Teflon patch graft. The 
right atriotomy was closed with a basting stitch of Tevdek 
followed by over and over sutures of Tevdek. The venous 
catheters had been inserted through the right atrial appen•
dage and a small atriotomy in the low right atrium. These 
insertion sites were closed with Tevdek continuous basting 
and over and over sutures. The pericardium was left open 
and two chest tubes were brought in through the lower chest; 
one to drain the right chest cavity and the other the peri•
cardium. She had a normal postoperative course with no 
fever, sepsis or other complications. 
She did well until 1978 when she began to have daily 
episodes of palpitation as well as episod~s of chest pain. 
The chest pain was described as exertional, left parasternal 
and precordial with radiation to the back, neck and left 
shoulder. Evaluation at another facility in 1979 included an 
echocardiogram, an electrophysiologic study and cardiac 
catheterization. She was found to have mitral valve prolapse 
and atrioventricular nodal reentrant supraventricular tachy•
cardia; a small right coronary artery to pulmonary artery 
fistula was incidentally noted. Her coronary anatomy was 
otherwise normal. Ergonovine stimulation revealed no evi•
dence of coronary artery spasm. Blood for oximetry was 
not obtained from the distal right pulmonary artery (Table 
1). She was treated with propranolol, nitrates and verapamil, 
the latter being the most effective. Although the tachycardia 
remained well controlled, the chest pain became progres•
sively more severe and she was readmitted in 1981 for 
reevaluation. 
0735-1097/85/$3.30 
934 ROTHSCHILD ET AL. 
SURGICALLY ACQUIRED CORONARY ARTERY FISTULA 
Table 1. Catheterization Data 
Pressure (mm Hg) 
Right atrium (mean) 
Right ventricle 
Pulmonary artery 
Pulmonary capillary wedge (mean) 
Left ventricle 
Aorta 
Oxygen saturation (%) 
Superior vena cava 
Inferior vena cava 
Upper right atrium 
Mid-right atrium 
Lower right atrium 
Right ventricle 
Main pulmonary artery 
Left pulmonary artery 
Right pulmonary artery 
Distal right pulmonary artery 
Aorta 
1966 
4 
25/4 
25/10 
6 
110/65 
71 
82 
78 
88 
85 
90 
88 
87 
94 
1979 
2 
20/4 
2017 
7 
11017 
110/64 
75 
85 
1981 
2 
15/2 
15/8 
10 
110/6 
110/60 
78 
77 
77 
83 72 
77 
80 76 
76 
93 
93 
98 93 
Clinical findings. Physical examination on admission 
showed blood pressure 125170 mm Hg in both arms, pulse 
72/min and regular and respirations 12/min. Lungs were 
clear to auscultation. Cardiac examination revealed physi•
ologic splitting of the second heart sound, an intermittent 
mid-systolic click ~nd no murmur or gallop. The rest elec•
trocardiogram showed normal sinus rhythm with nonspecific 
ST and T wave changes. The chest X-ray film was normal. 
She underwent right and left heart catheterization from 
the right femoral approach. Right- and left-sided hemo•
dynamic d~t~ were normal (T~ble 1). Oximetry demon•
strated an oxygen step up in a distal branch of the right 
pulmonary artery (Table 1). Coronary arteriography dem•
onstrated a large fistulous tract arising from the right coro•
nary artery and draining into a lower segmental branch of 
the right pulmonary artery (Fig. 1). The coronary anatomy 
was otherwise normal. To calculate the percent of right 
coronary artery blood being shunted into the lungs through 
the fistula, technetium-99m albumin particles were injected 
into the right coronary artery. Counts were detected over 
the heart ~nd right lung and compared using techniques 
described by Blau et aI. (5). Shunt flow w~s estimated to 
be 28% of the right coronary artery blood flow. 
Surgical findings. The patient was taken to surgery on 
July 22, 1981 and the heart was exposed through a me•
diastinotomy incision. The pericardium was intact over the 
anterior surface of the heart; however, the pericardium over 
the right atrium and the mediastinal pleura were open from 
the previous thoracotomy. Dissection toward the right atrium 
and the lateral aspect of the heart revealed the lung to be 
densely adherent to the suture line over the right atriotomy. 
The adhesions extended down over the right ventricle, right 
coronary ~rtery and several of its proximal branches. The 
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lung was dissected off the atrium and the right ventricle. A 
fistulous tract originating from the right coronary artery just 
proximal to the acute marginal branch extended directly into 
the lung parenchyma and was connected to a small branch 
of the right pulmonary artery. There were no sutures in the 
area of the fistula, and the most dense adhesions were in 
the area where the lung was adherent to the right atrium. 
The fistula was identified, dissected free, ligated distally 
and proximally and divided with 2-0 silk ligatures. A hemo•
clip was placed on the proximal portion close to the right 
coronary artery for identification. The patient's recovery 
was uneventful and she was discharged with relief of her 
symptoms. 
Follow-up. She did well for 3 years but was readmitted 
in May 1984 because of complaints of progressive shortness 
of breath, fatigue and chest pain. The patient was concerned 
that the fistula had recurred. Physical examination was es•
sentially unchanged from July 1981 except for the presence 
of a well healed mediastinotomy scar. She underwent right 
and left heart catheterization on May 3, 1984. All right and 
left heart hemodynamic measurements were normal, there 
was no evidence of oxygen stepup in any right heart chamber 
or pulmonary artery and no evidence of a persistent fistula 
on coronary angiography. She was reassured and discharged 
receiving alprazolam and propranolol therapy. 
Discussion 
Anatomy and pathophysiology. Acquired coronary ar•
tery fistulas are still considered quite rare, only 20 having 
been reported (2,3). Acquired coronary artery fistula is most 
often due to a gunshot wound to the chest, although it has 
been found in association with malignancy or after blunt 
trauma, shrapnel wounds and stabbings (2-4,6). 
Arteriovenous fistulas involving the heart have also been 
reported after surgery, but these were as a result of inten•
tional or inadvertent placement of a saphenous vein or in•
ternal mammary graft into a coronary vein (7,8). In our 
patient the trauma was secondary to surgical repair of the 
atrial septal defect. The pericardium and mediastinal pleura 
were left open, allowing contact between the heart and lung 
parenchyma. With time, formation of adhesions, erosion of 
vessel w~lls and eventually formation of the fistula occurred. 
This is the first report of a fistula involving a coronary artery 
developing at the site of previous open heart surgery. 
Acquired coronary artery fistula involves the right coro•
nary artery more often than the left. Trauma associated with 
lesions to the right coronary artery may result in less damage 
to the left ventricle, thereby increasing chances of survival. 
The fistula usually connects nearby or adjacent chambers, 
connecting a coronary artery and an adjacent coronary vein, 
atrium or ventricle (2,9). Most often the right atrium or right 
ventricle is the chamber receiving the blood, resulting in a 
left to right shunt; however, fistulas may drain into the left 
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Figure 1. Right anterior oblique (A) and left anterior oblique (B) 
views of the right coronary artery (RCA) showing two of its branches 
entering a fistula which then empties into a lower segmental branch 
of the right pulmonary artery (PA). Contrast medium can be seen 
in the distal branch of the pulmonary artery. The accompanying 
line diagrams (C and D) show the structures labeled. Catheter = 
right Judkins catheter. 
ventricle or left atrium, mimicking aortic or mitral regur•
gitation (2,10). 
Symptoms and complications. Dyspnea on exertion and 
angina are the most common symptoms associated with 
coronary artery fistula, whether it is acquired or congenital 
(1,2). Dyspnea on exertion can occur as a result of com•
promised coronary perfusion and left ventricular dysfunction 
or left to right shunt and pulmonary hypertension with right 
ventricular dysfunction. Angina can occur in the presence 
of normal coronary arteries as a result of "coronary steal" 
but increases in frequency with age as atherosclerosis and 
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coronary steal combine to decrease distal perfusion pressure 
and produce ischemia. Other symptoms include palpitation, 
secondary to atrial tachyarrhythmias and fatigue. Compli•
cations include infectious endocarditis, aneurysmal dilation 
and rupture, thrombosis, embolism, congestive heart failure 
and myocardial infarction (1,2,10). 
Diagnosis. Diagnosing coronary artery fistula can be dif•
ficult and requires a high degree of suspicion. A murmur 
is often but not always present and can be continuous, sys•
tolic or diastolic depending on the distal shunt connection 
(2,3,10). The electrocardiogram can be helpful if it shows 
signs of ischemia or infarction, but changes are usually 
nonspecific. The chest X-ray film may show cardiomegaly 
and increased pulmonary vascular markings but, unless the 
shunt is very large, the chest film is usually normal. Fistulas 
have been visualized using two-dimensional echocardiog•
raphy, and contrast echocardiography can be used to de•
termine into which chamber the fistula drains (11). Clinical 
presentation can be confused with patent ductus arteriosus, 
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ventricular septal defect, aortic insufficiency or ruptured 
sinus of Val salva aneurysm, and cardiac catheterization with 
selective coronary arteriography is required to establish the 
diagnosis. It is important to detect and quantitate the shunt. 
Unfortunately, estimation of the shunt in this disorder by 
oximetry, indicator-dilution methods and inert gas inhala•
tion have been inconsistent and generally unreproducible, 
especially in cases involving a small shunt (5). In our case, 
shunt quantification was performed using technetium-99m 
albumin particles that were injected into the right coronary 
artery. These are trapped in capillary beds and then counts 
are obtained over the lung field and myocardium. The per•
cent of right coronary artery blood flow shunting into the 
lung can be calculated (5). In this patient, 28% of the right 
coronary artery blood flow was being diverted to the lung. 
Treatment. It is the consensus (4,9,10,12) that signif•
icant coronary artery fistulas should be closed in sympto•
matic patients. In asymptomatic patients, there have been 
reports (13,14) of patients doing well up to 20 years after 
being diagnosed as having a coronary artery fistula. There 
have also been reports (1,10) of spontaneous closure. Never•
theless, because the risk of complications and surgery in•
creases with age and because surgical correction of isolated 
coronary artery fistula can be carried out with low morbidity 
and mortality rates, it is thought that all coronary artery 
fistulas should be repaired when discovered (1,4,9,10). 
Technique varies according to the number and size of fis•
tulas, the recipient chamber, coexistent cardiac anomalies, 
condition of the patient and surgical preference (1,4,9,10,12). 
It is recommended that surgical division of the fistula as 
well as ligation be carried out to prevent recurrence (10). 
Summary. This case demonstrates several important 
points: 1) a fistula involving the coronary arteries can de•
velop at the site of a previous open heart procedure; 2) a 
shunt due to a coronary artery fistula can be accurately 
quantified using an intracoronary injection of technetium-
JACC Vol. 6, No.4 
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99m albumin; and 3) proper repair includes ligation as well 
as division of the fistula. 
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